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EP 0 855 404 A1 

Description 

This is a continuation-in-part of application Serial No. 08/790,032 filed January 28, 1997 which is incorporated 
herein by reference in its entirety. 

FIELD OF INVENTION 

This invention relates to newly identified polynucleotides, polypeptides encoded by them and to the use of such 
polynucleotides and polypeptides, and to their production. More particularly, the polynucleotides and polypeptides of 
the present invention relate to lnterleukin-1 family, hereinafter referred to as IL-Ira beta. The invention also relates to 
inhibiting or activating the action of such polynucleotides and polypeptides. 

BACKGROUND OF THE INVENTION 

lnterleul<in 1 refers to two proteins (ILIaand ILip) which play a key role early in the inflammatory response [for a 
review see C.A.Dinarello, Blood, 87:2095-2147 (1996) and references theremj. Both proteins are made as 3 IkDal 
in.iacelljlar precursor proteins which are cleaved upon secretion to yield mature carboxy-terminal 17kDal fragments 
wn .:h are biologically active. In the case of IL-1 p, this cleavage involves an intracellular cysteine protease known as 
ICE .vhich is required to release the active fragment from the inactive precursor The precursor of IL-lo is active 

^hese two proteins act by binding to cell surface receptors found on almost all cell types and triggering a range 
of responses either alone or in concert with other secreted factors. These range from effects on proliferation (eg of 
fibroblasts, T cells), apoptosis (eg A375 melanoma cells), cytokine induction (eg of TNR IL1, IL8) receptor activation 
(eg E-selectin), eicosanoid production (eg PGE2) and the secretion of degradative enzymes (eg collagenase) To 
achieve this, IL-1 activates transcription factors such as NF-KB and AP-1, Several of the activities of IL-1 action on 
target cells are believed to be mediated through activation of kinase cascades that have also been associated with 
cellular stresses, such as the stress activated MAP kinases JNK/SAPK and p38. 

A third member of the IL-1 family was subsequently discovered which acts as a natural antagonist of IL-1 a and 
IL-1 p by binding to the IL-1 receptor but not transducing an intracellular signal or a biological response The protein 
was called IL-1 ra (for IL-1 receptor antagonist) or IRAP (for IL-1 receptor antagonist protein) At least three alternatively 
splice forms of IL-1 ra exist, one encodes a secreted protein, and the other two encode intracellular proteins The relative 
role of the three forms and reason for their different localization is not known. All three proteins IL-1 a IL-1 p and IL- 
1 ra share approximately 25-30% amino acid identity and a similar three-dimensional structure consisting of twelve S- 
strands folded into a P-barrel, with an internal thrice repeated structural motif. 

There are three known IL-1 receptor subunits The active receptor complex consists of the type I receptor and 
IL1 RAcP (for IL-1 accessory protein). The type I receptor is responsible for binding of the three ligands and is able to 
do so in the absence of the IL1 RAcP However signal transduction requires interaction of IL-1 a or p with the IL1 RAcP 
IL-1 ra does not interact with the IL-1 RAcP and hence cannot signal. A third receptor subunit, the type II receptor binds 
IL-1 aand IL-1 p but cannot signal due to its lack of an intracellulardomain. Rather it act as a decoy either in its membrane 
form or an antagonist in a cleaved secreted form, and hence inhibits IL-1 activity. It only weakly binds IL-Ira 

Many studies using IL-Ira, soluble IL-1R, derived from the extracellular domain of the type I IL-1R antibodies to 
IL-1 a or p. and transgenic knockouts of these genes have shown conclusively that the IL-1 s play a key role in a number 
of pathophysiologies (see C.A. Dinarello. Blood 87:2095-2147 (1996) for a review). For example IL-Ira has been 
shown to be effective in animal models of septic shock, rheumatoid arthritis, graft versus host disease stroke cardiac 
ischemia, and is currently in clinical trials for some of these indications. Moreover, IL-1 a and |1 have shown some 
potential as hematopoietic stem cell stimulators with potential as radio- and chemoprotectants 

More recently, a more distant member of the IL-1 family was identified. This protein, originally isolated through its 
ability to induce Interferon gamma in T cells and hence called Interferon gamma inducing factor (IGIF) [H Okamura 
et al.. Nature 378:88-91 (1995)], was subsequently shown to fold in a similar structure to the IL-1 and share weak 
ammo acid identity [Bazan et al. , Nature 379:591 (1996)]. The name IL-1 y was proposed IGIF appears to play a direct 
role in the hver damage which occurs during toxic shock and is therefore like the other IL-ls in playing an early role in 
inflammatory and stressful conditions. This indicates that these Interleukin-ls have an established proven history as 
therapeutic targets. Clearly there is a need for identification and characterization of further members of lnterleukin-1 I 
family which can play a role in preventing, ameliorating or correcting dysfunctions or diseases, including, but not limited 
to, chronic and acute inflammation, septicemia, shock, arthritis, inflammatory bowel disease, graft vs host disease 
autoimmunity, stroke, cardiac ischemia, acute respiratory disease syndrome (ARDS), psoriasis, restenosis, traumatic 
brain injury. AIDS, cancer, anemia, and cachexia. 
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SUMMARY OF THE INVENTION 

in one aspect the invention relates to IL-1 ra beta polypeptides and recombinant materials and methods for their 
produc°on Anothe as ect of the invention relates to methods for .s,ng such IL-1 ra beta polypeptides and polynuc e- 

s n S;. Such uses include the treatment of chronic and acute inflammation, septicemia cancer, anemia, arthritis in- 
Sr^ator; b^we dl ease qralt vs. host disease, autoimmun^y stroke, shocK, cardiac ischemia, acute respiratory 
SiTse svnd°ome (ARDS) psoriasis, restenosis, traumatic brain injury, AIDS, cancer, anemia, cachexia, among oth- 
ers I stiranotherasp^^^^ invention relates to methods to identify agonists and antagonists using the materials 
Trov ded by thet^ention^^^ conditions associated with IL-1 ra beta imbalance with the identified compounds^ 

ro ;nomeVaiect^^ inventon relates to diagnostic assays for detecting diseases assoc^ted with inappropriate 
IL-1 ra beta activity or levels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the r^ucleotide ar.d deduced am.no acid sequence of hurr^an IL-1ra beta. SEQ ID NOS: 1 and 2. 

DESCRIPTION OF THE INVENTION 
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The following definitions are provided to facilitate understanding of certain terrns J^'-'^^^^^ ^^^^^^^ 
"1L-Ira beta- refers generally to a polypeptide having the ammo acid sequence set forth in SEQ ID N0.2 

"rbeta Tctity or IL-Ira beta polypeptide activity" or "biological activity o, the ,L-1ra beta or IL-Ira beta 

quencas. pretar.bly .xnibling al leasl one biological •Mivlty ol the IL-l ra beta ,,„„„.„„„,„(,„,., .neii; 
-IL-lr. bala 9.0.- ralara 10 a polynueleolMe ba.mg .h. „uclao<,da a.quaooe sal forth .n SEQ ID NO 1 or altel« 

wSS ?o a nuc,2«K>0 aaquance «on,aln«. i„ SEQ ID NO: , 10 hyb,«,za unde, c«,d.,oo. .s.abla ,0. 

'° 'V^SwS ™T.™ .« aoy poplld. o, prolan corrprising Iwo o. mor, amino .c«ls pin.d lo .ach olhor by papliO. 
bo„d.» SSm« ptpli bon'dl P.p'«. i-la,a. •P<.ypep,».- .el.r. 10 

10 a. oaolide. olioop.plldea or oligomer, and 10 long.r chains, generally relerred 10 as proleins PolypepMes may 
roniarn ™ ,cKh°e, man ,h, lo gene-ancoded amino acida -Polypeplid.a- .nc.ud. am«o acK, .aquencea mod- 
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ified e, her by natural processes, such as posttranslational processing, or by chemical modification techniques which 
are well know,, .n the art Such modifications are well described ir, basic texts and ,n more detaHed mlogrrphs as 
well as ,n a voluminous research literature. Modifications can occur anywhere in a polypeptide, inct^ng me pStid" 
backbone, the amino acid side-chains and the amino or carboxyl termini. It will be apprecLd that the same'ype of 
modification may be present in the same or varying degrees at several srtes in a given polypeptide Also a given 
polypeptide may contain many types of modifications. Polypeptides may be branched as a resuTofubqumnation anS 
they may be cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides S result f^or^ 
posttransia ion natural processes or may be made by synthetic methods. Modifications ncLde a^tySn acyla ^ 
ADP-nbosylation, amidation, covalent attachment of flavin, covalent attachment of a heme moiety cova^ nt attachm^t 
of a nucleotide or nucleotide derK^ative, covalent attachment of a lipid or lipid derivative, covalent attachment of pZ 
photidylinositol, cross-linking, cyclization, disulfkJe bond formation, demethyla.ion, formation of covaSnTcrosI-S^S 
ormation of cystine, fom^ation of pyroglutamate, formylation, gamma^arboxylation, glycosyla.ion rpTancho fo ma 
tion, hydroxylation, lodlnation, methylation, myristoylation, oxidation, proteolytic processing. phospho^la'on p eZ- 
tion. racemization, selenoylation, sulfation, transfer-RNA mediated addition of ammo acids to proteiS such as a^l^- 

Ed T E Crlahl' wM ''"^"^^"^^ " STRUCTURE AND MOLECULaS PROpIfSeS, Sni 
Ed., T. E. Creighton, W. H. Freeman and Company New York, 1993 and Wold, R, Posttranslational Protein Moditica- 

TcTnT'Z" T ^ POSTTRANSLATIONAL COVALENT MODIFICa'oN OF PROT^^^^^^^^ 

cofactor? '^0.;^''' "^"^'^^'^ P^°'^'" modifications and nonprotein 

^:Z,''Z^Z:^!^i:!^^^r Pos«rans,atiooal Modific^ations 

or oZnTnlinf 7 T"^ " P°'y""'=l^''de or polypeptide that differs from a reference polynucleotide 

or polypeptide respectively, but retains essential properties. A typical variant of a polynucleotide differs in nucleo ide 
sequence from another, reference polynucleotide. Changes in the nucleotide sequence of the variant may or marnot 
^sulHn "':f T""" °' ' PO^yP-P^^^e encoded by the reference polynucleotide Nucleotide cLnges may 

result ,n ammo acid substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by thoTof 

ZZTJ'^'T"'^^ ^ '^P"^' °' ^ - amino acid sequenc^f ror^Vnothe 

itZnT. ''"'^^^ ^° ''^^ sequences of the reference polypeptide and th^ 

am no H "'T' "^"^ ^^9'°""' ^ ^'^^ ^«'«^«"'=e polypepSe may ditfe in 

ammo acid sequence by one or more substitutions, additions, deletions in any combination A substituted or inserted 
ammo acid residue may or may not be one encoded by the genetic coda. A variant of a polynucleotde or po Jpep^de 

nlrl Z ^'^^ ^"""'""^ f ^" ^"^'^ °' " ""^^ ''^ ^ t^^* known to occur natural^ Son! 

sylel '"^ " °' polynucleotides and polypeptides may be made by mutagenesis techniques o^y direct 

nuJn^H'^.y ^ ^^'^'*°"^^'P "^^'^^S" tvvo or more polypeptide sequences or two or more poly- 

nucleotide sequences, as determined by comparing the sequences. In the art, -identity" also means the degre^ of 
sequence relatedness between polypeptide or polynucleotide sequences, as the case may be, as dete mmed by the 
match between s rings of such sequences. "Identity and "similarity can be readily calculated by known methods 

Press n'sw Y^?: S 'r" ' w '^^^'^'^ ^^'<^y' ^e^^. A.M., ed , OxforUntveSty 

Sk lQQTrnl\ ; ? TT^- '"'^^^^^ D.W' - Academic Press, New 

York, 1993 Computer Analysis of Sequence Data, Part I, Griffin, A.M., and Griffin H G eds Humana Pres^ mIZ 
Jersey, ^ 99A Se<,uence Analysis in Molecular Biology von Heinje, G., Academe P^ess, 1 987 and sZ'ncLTj.:^ 
Pr,^a, Gribskov, M^and Devereux, J., eds., U Stockton Press, New York, 1991; and Canllo, H. and Upman dIS 
J. Applied Math., 48: 1073 (198B). Preferred methods to determine identity are designed to give theTargest m^ch 

b^are not , S?o^r^^^^^ T '° ""'"'"^'"^ """"^ """'^"'^ ''^^ 

BLASTP Ri r^TM 1 Lcf.? ^^^^^^^ (Devereux, J., et al.. Nucleic Acids Research 12(1): 387 (1984)) 

BLASTP, BLASTN and FASTA (Atschul, S.F et al., J. Molec. Biol. 215: 403-410 (1990). The BLAST X proqrarn is 

'^S'Z:^uTsZTJMlTr.7:T AUschu,, S., etL. NCB. NLM NIH Beth'^X MD 

Ssedto dSermine iden^Iy.' ^"'^ '''' ^™ '"^'^ ^^'^ ^'9-'*^- 

Preferred parameters for polypeptide sequence comparison include the following 
1 ) Algorithm: Needleman and Wunsch, J. Mol Biol 48 443-453 (1970) 

Gap PenaTtyMf BLOSSUM62 from Hent.koff and Hentikoff, Proc. Natl. Acad. Sci. USA. 89:10915-10919(1992) 
Gap Length Penalty 4 

Grouo'^MadlZwt'TH T "^'^ P^'^^^'^'^ Publicly available as the "gap" program from Genetics Computer 
wZo pet^TfoVLd'gap^^^^^^^ '^''""''''^ ^'^ ''-^^ P°'VP«P'*^^ --P--ns (a'long 
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Preferred parameters for polynucleotide comparison include the following: 
1) Algorithm: Needleman and Wunsch, J Mol Biol. 48: 443-453 (1970) 
Comparison matrix: matches = +10. mismatch = 0 
Gap Penalty: 50 

TpCariseful with these parameters is publicly available as the "gap" prograr. from Ger^etics Cor.pu.er 

aVilctT-Tn fiO 70 80 85 90 95 97 or 1 00% identity to a polynucleotide reference sequence of SEQ I D NO. 1 , 
inq at least a 50, bU, /u, hu, ao, au, aa, a/ j r- include uo to a certain 

sequence or in one or more contiguous groups within the ^ f fjl""^^^^^^ ^q. , ^y the numerical percent ot 

n„ ^x„-(x„.y), 



of amino acids in SEQ ID NO:2, or 
40 n < X - (x^ . y) 
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tracting it from x^. 
Polypeptides of the Invention 
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polypeptide having an amino acd sequence that entirely is the same as part, but not all, of the amino acid sequence 
of the aforementioned IL- I ra beta polypeptides As with IL-Ira beta polypeptides, fragments may be "free-standinq " 
or comprised within a larger polypeptide of which they form a part or region, most preferably as a single continuous 
region. Representative examples of polypeptide fragments of the invention, include, for example, fragments from about 
ammo acid number 1-20. 21-40, 41-60, 61-80, 81-100, and 101 to the end of IL-Ira beta polypeptide. In this context 
about includes the particularly recited ranges larger or smaller by several, 5, 4, 3. 2 or 1 amino acid at either extreme 
or at both extremes. 

Preferred fragments include, for example, truncation polypeptides having the amino acid sequence of IL-1 ra beta 
polypeptides, except for deletion of a continuous series of residues that includes the amino terminus or a continuous 
series of residues that includes the carboxyl terminus or deletion of two continuous series of residues one including 
the amino terminus and one including the carboxyl terminus. Also preferred are fragments characterized by structural 
or unctional attnbutes such as fragments that comprise alpha^ielix and alpha-helix forming regions, beta-sheet and 
beta-sheet-forming regions, turn and turn-forming regions, coil and coil-forming regions, hydrophilic regions hydro- 
phobic regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, surface-forming regions sub- 
strate binding region, and high antigenic index regions. Biologically active fragments are those that mediate IL-1 ra beta 
activity, including those with a similar activity or an improved activity, or with a decreased undesirable activity Also 
included are those that are antigenic or immunogenic in an animal, especially in a human 

tH ^I^f^;!^® polypeptides of the invention include polypeptides having an amino acid sequence at least identical to 
that of SEQ ID NO:2 or fragments thereof with at least 80% identity to the corresponding fragment of SEQ ID NO 2 
Preferably, all of these polypeptides retain the biological activity of the I L- 1 ra beta, including antigenic activity Included 
in this group are variants of the defined sequence and fragments. Preferred variants are those that vary from the 
referents by conservative amino acid substitutions - i.e., those that substitute a residue with another of like charac- 
teristics^ Typical such substitutions are among Ala. \^l, Leu and lie: among Ser and Thr; among the acidic residues 
Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues Phe and Tyr 
Particularly preferred are vanants in which several, 5-10, 1-5, or 1-2 amino acids are substituted, deleted or added in 
any combination. 

The IL-1 ra beta polypeptides of the invention can be prepared in any suitable manner Such polypeptides include 
isolated naturally occurring polypeptides, recombinantly produced polypeptides, synthetically produced polypeptides 
or polypeptides produced by a combination of these methods. Means for preparing such polypeptides are well under- 
stooa in the art 

Polynucleotides of the Invention 

Another aspect of the invention relates to isolated polynucleotides which encode the IL-1 ra beta polypeptides and 
35 polynucleotides closely related thereto. y vt^ 

IL-Ira beta of the invention is structurally related to other proteins of the Interleukini family, as shown by the results 
of sequencing the cDNA encoding human IL-1 ra beta. The cDNA sequence contains an open reading frame encoding 
a protein of 169 ammo acids with a deduced molecular weight of 18.7 kDa. IL-1 ra beta of Figure 1 (SEQ ID NO-2) has 
about 29.9% identity (using BESTFIT (part of GCG suite of programs)) in aminoacid residues with human IL-1 receptor 
fn MO of ' o ot^ ^® ^ Eisenberg et al. , Nature 343:341 -346, 1 990) over 1 62 residues. Furthermore. IL-1 ra beta (SEQ 
ID N0^2) IS 21.3% Identical to human Interleukin 1 beta (IL-1beta) over 160 residues (PE. Auron et al Proc Natl 

«H ' T f ^ ° '"^"''"y ^'^'"9 ^^STFIT (part of the GCG suite of programs)) in 230 nucleotide residues 
with human IL-Ira [S. P. Eisenberg et al., Nature 343:341-346, 1990], 

One polynucleotide of the present invention encoding IL-Ira beta may be obtained using standard cloninq and 
screening, from a cDNA library derived from mRNA in cells of human keratinocytes and TNFa plus IFNv (Interferon 

"^"^ "^'"^ '^^ expressed sequence lag (EST) analysis (Adams, M.D., et al. Science (1991) 252 
1651-1656: Adams, f^.D. el al., Nature, (1992) 355:632-634: Adams, M.D., et al.. Nature (1995) 377 Supp 3-174) 
Polynucleotides of the invention can also be obtained from natural sources such as genomic DNA libraries or can be 
synthesized using well known and commercially available techniques. 

Thus, the nucleotide sequence encoding IL-Ira beta polypeptides may be identical over its entire length to the 
coding sequence in Figure 1 (SEQ ID NO: 1), or may be a degenerate form of this nucleotide sequence encoding the 
Tr^M^^o o*" '° °' ""^y "^^"^^^^ *° ^ nucleotide sequence that encodes the polypeptide of SEQ 

ID NO:2. Preferably, the polynucleotides of the invention contain a nucleotide sequence that is highly identical at least 
ideriticaK with a nucleotide sequence encoding a IL-Ira beta polypeptide, or at least 80% identical with the encoding 
nucleotide sequence set forth in Figure 1 (SEQ ID NQl ), or at least 80% identical to a nucleotide sequence encoding 
the polypeptide of SEQ ID NO: 2. --wuiiia 

When the polynucleotides of the invention are used for the recombinant production of IL-1 ra beta polypeptide, the 
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polynucecda may include the coding sequence for ,he mature polypeptide or a fragment .^^ ''^'^f^^^^^^^ 

sequence for the mature polypeptide or fragment in reading frame with other coding sequences, such as those encoding 
Tleader or secretory sequence, a pre-, or pro- or prepro- protein sequence, or other fusion pept.de portions. For 
exami a m'rker sequence wh.h facilitates purification of the fused polypeptide can be encoded In certain preferred 
embodiments of this aspect of the invention, the marker sequence .s a hexa-histidine peptide^as provided ,n the pQE 
vSor Sfaqen Inc ) and described in Gentz etai. Proc Na,l Acad Sci USA (1989) 86:821-824, or is an HA tag The 
poSnuSSe may also contain non-coding 5' and 3' sequences, such as transcribed, non.ransbted sequences, 
sDlicina and poiyadenylation signals, ribosome binding sites and sequences that stabilize mRNA. 
' TrSonc paSarlJ preferred embodiments of the invention are polynucleotides encoding IL-1 ra beta polypeptides 
having the amino acid sequence of set out In Figure 1 (SEQ ID NO;2) and variants thereof. 

Fuler preferred embodiments are polynucleotides encoding IL-1 ra beta -iants that have the -ino acKi s. 
quence of the IL-1 ra beta polypeptide of Figure 1 (SEQ ID NO:2) in which several, 5-10, 1 -5, 1 -3, 1 -2 or 1 ammo 

lenqfh to a poTynucleotide encoding the IL-lra beta polypeptide having the ammo acid sequence set out F.g e 1 
(SEQ ID Nasran. polynucleotides which are complementer to such polynucleotides. In jlJ-^^ard, po^n^d^^^^^^^^^ 
at least 30% identical over their entire length to the same are particular^ P^^<^;^^'^;^^"^„ •^"^J,^^,^^! f/^^ 3 3 
especially preferred. Furthermore, those with at least 97% are highly preferred and those with at least 98 99/o are 
mnct hinhiu nrpferred with at least 99% being the most preferred. 

The p?eS len relates to polynucleotides that hybridize to the herein above-described sequences^ 

in thl realrd the present invention especially relates to polynucleotides which hybridize under stringent conditions to 
IhlTereTlve dTscnbed polynucleotides As herein used, the tern, -stringent condit.ns" means hybridization will 
occur only if there is at least 95% and preferably at least 97% identity between the sequences. 

Poinucleotldes of the invention, which are sufficiently identical to a nucleotide sequence contained in SEQ ID 
NO 1 may be used as hybridization probes for cDNA and genomic DNA, to isolate full-length ^^NAs an^---^ 
clones TncodL lL-1ra beta polypeptide and to isolate cDNA and genomic clones of other genes that have a high 
s quen e^^^^^^^^ .L-Ua be'ta'gene. Such hybridization techniques are known ->^^^^.^^^^^ 

these nucleotide sequences are 70% identical, preferably 80% identical, more preferably 90% '^^"''^^l f j^f^ 
referent The probes generally will compnse at least 15 nucleotides Preferably such probes will ^J^^^^' ^^^'^^ 
nucleotides and may have a, least 50 nucleotides Particularly preferred probes will range between 30 and 50 nucle- 

The polynucleotides and polypeptides of the present invention may be employed as research reagents and ma- 
terials for discovery of treatments and diagnostics to animal and human disease. 

35 Vectors, Host Cells, Expression 

The present invention also relates to vectors which comprise a polynucleotide or polynucleotides of the present 
inveln'Lnd host cells which are genetically engineered with vectors of the invention and ^^^^^^'^^^^^^^^^^^^^ 
tides of the invention by recombinant techniques. Cell-free translation systems can also be employed to produce such 

40 nroteins usina RNAs derived from the DNA constructs of the present invention. 

proteins us^ng RN A ^^^^^ ^^^.^^^^^ engineered to incorporate expression ^V^^^^ °; P°;^"J 

therLf forXucle^tides of the present invention. Introduction o, P^'V"-'-'''^- '"'^^^^^^^^^^ 

Qrranp in;^dina ballistic introduction or infection. . 

Tei's ntaSve examples of appropriate hosts include bacterial cells, such as ^^^^^^^^^^J^'^^^^^^^ 
Streptomyces and Bac,//.s suMlis cells; fungal cells, such as yeast cells and f ^^^^f ^^/"^^'^^g^^^^^^^ 
DrosophL S2 and Spodoptera Sf9 cells, animal cells such as CHO, COS, HeLa, CI 27, 3T3, BHK, 293 and Bowes 

Areltt^etTo^eZ^^^^^^^^ systemscan be used. Such systems include, among others, chromosomal, episor^a. 
and ' r'us do^tTd s^tom's, e.g., vectors derived from bacterial p.asmids, from bactor.ophago, rom t-^PO-^ f om 
veast eoisomes from insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses, 
orc^vrJirres such as SV40 vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and retrovirus- 
:rrd vectors denve^ from combinat.ns thereof, such as those derived from P'--;" -f^^-XTarerst: 
elements, such as cosmids and phagemids The expression systems may contain ol^udeotides 
as engender expression. Generally, any system or vector suitable to maintain, propagate or express polynucleotides 
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U> produce a polypep ,de in a host may be used. The appropriate nucleotide sequence rriay be inserted into an expres- 
s on system by any of variety of well-known and routine techniques, such as, for example those set forth ,n Sambrook 
et al. . MOLECULAR CLONING. A LABORATORY MANUAL (supra) Sambrook 
For secretion of the translated protein into the lumen of the endoplasmic reticulum, into the periplasmic space or 
in o the extracellular environment, appropriate secretion signals may be incorporated into the desLd polypeptide 
These signals may be endogenous to the polypeptide or they may be heterologous signals polypeptide. 
If the IL-1 ra beta polypeptide is to be expressed for use in screening assays, the polypeptide may be produced at 

Loin" fn' '^'^ '^^ ^^^^^'^^ '° - the screening assay If L^ra beta 

polypeptide .s secreted into the medium, the medium can be recovered in order to recover and purify the polypeptide 

canTeT™^^ '"'^ — beta pXept ies 

efhanol^e^n ..t '"h f ^-^onibinant cell cultures by well-known methods including ammonium sulfate or 
t^^^^^r T ; ^^'^ °^ '^'^^^ -'^^hange chromatography phosphocellulose chromatography 

2^STuTr!T°Tr^'°T''''''^ '='^^°'^^'°9^^P'^V' hydroxylapatite chromatography and lectin chroma 

for refolLo n T ^'^""^^' '^'S'^ P^^°^"^^"^« liquid chromatography is employed for purification. Well known techniques 

:s°;,z;o?rdC:i?icanoT '° "'""^^^ ^"^^^ ^'^^ -^^'^^^-^^^^^ ^--^-^ ^'-9 

Diagnostic Assays 

muZedioZT^ also relates to the use of IL-1 ra beta polynucleotides for use as diagnostic reagents. Detection of 
Th™ , H ^'"^ associated with a dysfunction will provide a diagnostic tool that can add to or define 

exteT^on ^ it TT ""'' '° ' "^"''^ '^^"^ under-expression, over-expression or altered 

I var^ety of °Ichniques '"""^'^"^'^ ''^''^'"^ "^'^'^"^"s the IL-1 ra beta gene may be detected at the DNA level by 

Jjucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, urine, saliva, tissue biopsy 

rnTinL? ^'"P"f''=^^'°" techniques prior to analysis. RNA or cDNA may also be used in similar fashion Deletions 

Pot r ! ' ^'^"^^ °' ''^ "-^P"*'^^ P^°^^=' comparison to the normal genotype 

Po nt mutations can be identified by hybridizing amplified DNA to labeled IL-1 ra beta nucleotide sequences Perfectly 
r^atched sequences can be distinguished from mismatched duplexes by RNase digestion or by differences in melting 
mSs n nl' ^^'^."f "^^'^'f^^^^'^^s '"^y also be detected by alterations in electrophoretic mobility of DNA frag 
?^ pr/f ■ °' r ^^"^'"""9 ^9^"^= °' by direct DNA sequencing. See, e.g., Myers et al.. Scenes (1 985) 

^nH i . t r ""^"^1^ 2^®^ ^^^'"^'^ "^^y ^^^^^'^^ protection assays, such as RNase 

and S protection or the chemical cleavage method. See Cotton et al.. Proc Natl Acad Sci USA (1985) 85 4397-4401 

l^TIlZf'T°^''^T' Tf''^^ °' Oligonucleotides probes comprising fragments from IL-ira beta nucleotide se- 
quences can be constructed to conduct efficient screening of e.g., genetic mutations. Array technology methods are 
ZlTr t° address a variety of questions in molecular gene^cs 

pp 61 ^61 sTiVger'''^" ^""^ ''^"^^""^ ^^^^ ^'^'"'"^^ ''''^^ ^' ■ 27^' 

m^til"^ diagnostic assays offer a process for diagnosing or determining a susceptibility to chronic and acute inflam- 
Z h ^T^^""'^' "^'^^'^ ^"^-^'^^ inflammatory bowel disease, graft vs. host disease, autoimmunity stroke 

injury, AIDS, cachexia, through detection of mutation in the IL-ira beta gene by the methods described 
aJ^Jl'^Tn' ^""^ ^''''^^ 'nflammation, septicemia, cancer, anemia, arthritis, inflammatory bowel disease 

?.tlnL c f disease, autoimmunity, stroke, cardiac Ischemia, acute respiratory disease syndrome (ARDS), psoriasis 
termlnrno f;rrri= T^h '"'7; ^"""^'^'^ ^*^9nosed by methods comprising de^ 

or .7 1 ?h ? «M ^ ""''J'"' ^" abnormally decreased or increased level of IL-t ra beta polypeptide 

or IL-1 ra beta mRN A. Decreased or increased expression can be measured at the RNA level using any of the methods 
Zon^ern^ZJ^n^VV .^^^^^^^^ °' polynucleotides, such as, for example, PGR, RT-PCR, RNase protection. 
Northern bk^ ting and other hybrdization methods. Assay techniques that can be used to determine levels of protein 
ZTJ1^2. V'^ it P^'yP^P'"^^' a sample derived from a host are well-known to those of skill in the art. Such 
assay methods include radioimmunoassays, competitive-binding assays. Western Blot analysis and ELISA assays. 

Chromosome Assays 

.« cnI!^L"=M T*'^^. sequences of the present invention are also valuable for chromosome identification. The sequence 
IS specif icaify targeted to and can hybridize with a particular location on an individual human chromosome The mapping 
of relevant sequences to chromosomes according to the present invention is an important first step in correlating those 
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sequences w..geneassocla.d.seas.^^^^^^^^^^^ 

r'T;rlr';:r;;rKVsrcr Me'n^eH^ avaSe ,,ne tLug. Johns HopK,ns University Welch 

Me r ; y' Th?reltnX betwlen genes and diseases that have ^-n mapped to t,e same chromosomal 
regL are then identified through linkage analysis (coinheritance of physica l y f f '^-J^ 9enesV 

ThP II 1 ra beta aene was mapped to chromosome 2, in a region close to IL-1a, [i and lL-1ra by comparing wnn 
pubiL dJtab "ses conTa^inTsep obtained trom mapped fragments of genomic DNA obtained by PCR using 

sequence between affected and unaffected individuals can also be de^ 
termLed ira mutafion is obsen/ed in some or all of the affected individuals but not in any normal individuals, then the 
mutation is likely to be the causative agent of the disease. 
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Antibodies 



The polypeptides of the invention or their fragments or analogs thereof, or cells expressing '^e;-.';^" ^^^^^^^^ 
"^T^^^S^^ZiZ ».>a l»Wep«<l.= can bs oblained by ac«>.nis,.„n9 me po,yp,p«des or 

Sem«. acul» ,espi.a,o.v disease svnd.oma (AHDS), peo-iasle. .es.enos.s. wunnalic b,a^ mm, WDS, cancer, 

anennia, cachexia., annong others. 
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Vaccines 



Another aspect of the invention relates to a method for inducing an immunological response in ^ '^^"''"^l'^^^ 
disease syndrome (ARDS), psoriasis, restenosis, traumatic brain injury, AIDS, cancer, anemia, "=^'=^^''^^^3 ^ 

EEf=r.°;rbir.rr:r:=^ 

mmmmm 

in a freeze-drled condition requiring only the addition of the sterile liquid earner •-"^^^^'f'^'^^P^^J.^on such aJ^^^^ 
can be readily determined by routine experinnentation 
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Screening Assays 

wh,.I^T'^'!T P°'yf P«ide of the present invention may be employed in a screening process for compounds 
Sltfnotr^H ^'mh""''' °' (^"'^9°"'^'^- -ailed inhibitors) the synthesis or action of the IL Ira 

fn ?..?^^n n ^he IL- beta polypeptide of the present invention may also be employed 

in a screening process for compounds which mimic the agonist or antagonist properties of the IL-1 ra beta polypepJde 
lonirfrrn^ 7'"""°" P°'yPePtides of the invention may also be used to assess and identify agonist or an- 

onisfs or Jl r'^'^^K ' Preparations, chemical llbranes and natural product mixtures These ag- 

1 ""^^ . '*9a"ds, receptors, etc. , as the case may be, of the polypeptide of the 

Jt .7 cZr!^T r T f °' °' '•^^ polypeptide of the present invenHon See Collgan 

et al.. Current Protocols m Immur^ology 1 (2):Chapter 5 (1991 ). ^^nyan 

ruJL'Z^^^^ TT^ ubiquitous in the mammalian host and are responsible for many biological functions in- 
t^Hp on T« ^ pathologies. Accordingly, it is desirous to find compounds and drugs which stimulate IL-1 ra beta polypep- 
aJ ZZZT''.^ °' ""^'^ polypeptide on the other hand. In general, agoL^ 

are employed for therapeutic and prophylactic purposes for such conditions as chronic and acute inflammation sep 
-cemia arthritis, inflammatory bowel disease, graft vs. host disease, autoimmunity, stroke, cardiac ihemia acu'e 
respiratory disease syndrome (ARDS), psoriasis, restenosis, traumatic brain injury, AIDS, cachexia AntagonTsts may 
be emptoyed for a vanety of therapeutic and prophylactic purposes for such conditions as chronic and acrinflTm' 
roraZrhTJl'^^^ '"^'^'^'^^'^^ ^^'^ -^'^^ase, graft vs. host disease, autoimmunity, stroke. 

S-Srv A^ S cJn^r " respiratory disease syndrome (ARDS), psoriasis, restenosis, traumatic • 

Drain injury. AIDS, cancer, anemia, cachexia.. 

In general, such screening procedures may involve identifying . generating and using appropriate cells which ex- 
press the receptor of the IL-1 ra beta polypeptide of the present Invention on the surface thereof. Such cel^'nclude 

no raZabTf V ""T"'" " ^ ^^'^^ '''' ^'^--P'^' ''^ ^'r-« '^'"^-9 

using radiolabeled or fluorescently tagged IL-Ira beta polypeptide. Cells expressing the IL-Ira beta polypeptide re- 

hS^n. membrane containing the expressed polypeptide) are then contacted with a test compound to obsen/e 

binding, or stimulation or inhibition of a functional response. Alternatively, the cDNA for the IL-Ira beta polypeptide 
in^hfr^ Th T'' ;:V'!.''°"" '"''"9 ^""9 expression cloning or purification methods known 

e^eoto^Cn th t'"' H " " ''''''''' °' '"^'^'^^"^ P^°*^'" ''^^ °r membrane bound 

receptor can then be used to identify agonists or antagonists via direct binding methods 

h../^! ^^°!!f ^'""^'^ ^"""^'"^ °* ^ candidate compound wherein adherence to the cells bearing the IL-1 ra 
be a polypeptide receptor is detected by means of a label directly or indirectly associated with the candidate compound 
thJlndtft? '"^°'^"^9 competition with a labeled IL- Ira beta polypeptide. Further, these assays may test whether 
Sj;T.n t ^^^""^ ^ ^i9nal similar to that generated by binding of the IL-1 ra beta polypeptide using 

activa on are oTnerarr"'' h ''l"'" ''""^ "'^ " '^'^ Po^VPepV^e receptor at their surfaces Inhibitors of 
nrlrll f Th^ '"^ P'^'^"''^ °' ^9onist and the effect on activation by the agonist by the 

Tderi*^ in theart " '^^"'^'^""S -'^'^^ screening assays are well 

Examples of potential IL-1 ra beta polypeptide antagonists include antibodies or, in some cases oligonucleotides 
nZ'Tr^ ^? """"^ '° ^""^^^^♦^^^ ^«^^P'°-' ^^'^-^ as the case may be, of he IL- ra Sa 

onhe o^^^ ! • ^ "'^'^^^'^^ ^'^^ "irid to the target receptor 

of the present invention but do not elicit a response, so that the activity of the polypeptide is prevented. 

Prophylactic and Therapeutic Methods 

amoims oTr'fr^ hl'?^^? "^^Tf ' °' ''^^""^ ^" ^^'^'^^ '° °' and insufficient 

amounts of IL- 1ra beta polypepttde activity. 

If the activity of IL-1 ra beta polypeptide is in excess, several approaches are available. One approach comprises 
^t^In.oHT'"^ '° " ^" '^^'^P^""^ (antagonist) as herein above described along with a pharmaceutically 

tZTT T"^' K '° '^'^=^'"9 ''^"^^"g of the IL-1 ra beta polypeptide to its 

target receptor, or by inhibiting a second signal, and thereby alleviating the abnormal condition 

endooeTou^T TTT' "T"'^ °' "^'^ P^'VP^Pt'des capable of binding its receptor in competition with 

In^foMh! K? P"='yP^P"''^ "^^y administered. Typical embodiments of such competitors comprise frag- 

ments of the IL-Ira beta polypeptide »c nay 

In still another approach, expression of the gene encoding endogenous IL-1 ra beta polypeptide can be inhibited 

generated or separately administered. See. for example, O'Connor. J Neurochem (1991) 56:560 In Olioodeoxvnur ^l^- 
otides as Antisense Inhibitors of G^n. Fxpres.sion CRC Press, Boca Raton, FL (1988). Alternativel y, o'gonucleoildes 
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which form triple helices with the gene can be supplied. See, for exannple, Lee et ai. Nucleic Acids ««« ^ ^J^) 63073^ 
Cooney ^1 Science ( 1 P88) 241 456; Dervan et a! . Science i^99^ ) 251 : 1 360 These oligomers can be admin.stered 
ner se or the relevant oligomers can be expressed in vivo. 

For treating abnormal conditions related to an under-expression of IL-1 ra beta and its activity, several approaches 
are also available One approach comprises administering to a subject a therapeutically effective amount of the IL- I 
?a be a pSeptide or a compound, i.e., an agonist or mimetic as described above, ,n combination with a pharmaceu- 
ticallv acceptable carrier, to thereby alleviate the abnormal condition. Altematively, gene therapy may be employed to 
eS the endogenous production of lL-1 ra beta by the relevant cells in the subiect. For example, a polynucleotide of 
the mvention may be engineered for expression in a replication defective retroviral vector as discussed above. The 
re rov^al expression construct may then be isolated and introduced into a packaging cell transduced with a retroviral 
p!asmid vector containing RNA encoding a polypeptide of the present invention such that the packaging ceH now 
produces infectious viral particles containing the gene of interest. These producer cells may be ^ 
subiect for engineering cells in wvoand expression of the polypeptide in vivo. For overview of gene therapy see Chapter 
20 GerirZapy and other Molecular Genetic-based Therapeutic Approaches, (and references cited therein) .n Hu- 
man Molecular Genetics, T Strachan and A P Read, BIOS Scientific Publishers Ltd (1996) 
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Formulation and Administration 



Peptides such as the soluble form of IL-Ira beta polypeptides, and agonists and antagonist peptides or small 
20 molecuL may be formulated in combination with a suitable pharmaceutical carrier Such formulations comprise a 
S^erapeuticaTly eflective amount ofthe polypeptide or compound, and a pharmaceutically acceptable carrier or excipient^ 
Su^h car SJsLlude but are not limited to, saline, buffered saline, dextrose, water, glycerol, ethanol and comb.nat^ns 
thereof l^ormulation should suit the mode of administration, and is well within the skill of the art. The invention further 
refates to pharmaceutical packs and kits compnsing one or more containers filled with one or more of the ingredients 
25 of the atorementioned connpositions of the invention. 

Polypeptides and other compounds of the present invention may be employed alone or .n conjunction with other 

comoounds such as therapeutic compounds. i» ♦ ^ 

Preferred forms of systemic administration of the pharmaceutical compositions include injection, typically by ,r^ ra- 
venous injection Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can used AJ er- 
30 native means for systemic administration include transmucosal and transdermal administration using P-f J^'^ 

as bile salts or fusidic acids or other detergents. In addition, if properly formulated in '^'^^J^^'^!'^^^^^^^ 
tionsoral administration may alsobe possible. Administrationofthesecompounds may alsobetopical and/or localized, 

in thp form of salves pastes, gels and the like. 

Tf^eTJage range required depends on the choice of peptide, the route of administration, the nature of the formu- 
lation the^alre of the subject's condition, and the judgment of the attending prac.itione.. Suitable dosages, however^ 
ae^n the range of 0.1-10oVg/kg of subject. Wide vanations in the needed dosage, however, are to be expected in 
1 J oHhe varity of compounds available and the differing efficiencies of varous routes of administration. For examp e^ 
o aTadministration would be expected to require higher dosages than adrr^-nistration by intravenous in.ec.oa^^^^^^ 
in these dosage levels can be adjusted using standard empirical routines for optimization, as is well understood in the 

Polypeptides used in treatment can also be generated endogenously in the subject, in treatment '^oda'ities often 
referred to as "gene therapy" as described above. Thus, for example, cells from a subject may be engineered with a 
polynucllot^e, such as a DNA or RNA, to encode a polypeptide ex vivo, and for example, by the use of retroviral 

plasmid vector. The cells are then introduced into the subject. 

Examples 

The examples below are carried out using standard techniques, which are well known and routine to those of skill 
in the art, except where othen/vise described in detail. The examples illustrate, but do not limit the invention. 



35 



40 art 



Example 1 

Isolation and identification of IL-1 RA(J 



A potential full length clone (HGS EST «1 506331: Project ID HAICQ62 ) was initially ident^ied through a search 
of the Suman Genome Sciences EST database (v.de supra for EST analysis) for proteins with '^^^l^'^SV '° ^^^"^^ 
of the interleukin 1 fami^. This partial sequence showed significant seqeunce identity (35% over ''^^ 
Ira This cDNA was completely sequenced on both strands using an automated sequencer A total of 1183 bp were 
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sequenced, and this includes an open reading franne enconding a peptide of 1 69 aa. The cDNA and protein sequences 
are SEQ ID NOS: I and 2, respectively, and are named IL-1 ra(V The protein does not appear to have a signal sequence 
at Its ammo terminus and is likely to be expressed as an intracellular, cytosolic protein like other members of the family 
It IS possible that alternative splice forms exist which include a signal sequence, as has been found for IL-1 ra 

The IL-Ira beta gene was mapped to chromosome 2, in a region close to IL-1 a, p and IL-Ira by comparing with 
public databases containing sequences obtained from mapped fragments of genomic DNA obtained by PGR using 
synthetic oligonucleotide primer pairs. Using the algorithm BLAST a match was found with human STS CHLC 
G AAT1 1 COS, P3330 clone G AAT1 1 COS (Accession number G94201 1 ) which can be mapped to chromosome 2 approx- 
imately 1 42 c!\A from the top of the chromosome. 
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SEQUENCE LISTING 

(1) GENERAL INFOBMATION 
(i ) APPLICANT: Smi thKline teecham Corporation 

(ii) TITLE OF THE INVENTION: Interl euJci n- 1 Receptor Antagonist 

Beta (IL-IRAB) 

(iii) NUMBER OF SEQUENCES: 2 



(iv) CORRESPOIOENCE ADDRESS 

(A) ADDRESSEE: F J Cleveland & Company 

20 ( B) STREET: 40/43 Chancery Lane 

(C) CITY: London 

(D) COUOTY: 

(E) COUNTRY: United Kingdom 
25 (F) POST CODE: WC2A IJQ 



(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: Diskette 

COMPUTER IB^ Compatible 
( C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 



(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUM ffi R 

( B) FILING DATE: 28-JAN-1997 

{ C) CLASSIFICATION: 

(vii) P RIO R APPLICATION DATA: 
(A) APPLICATION NUMER 

( B) FILING DATE: 



(viii) ATTORNEY /AGE NT INFORMATION: 

(A) NAME: CRUMP, Julian RLchard John 
so GENERAL AUTHORISATION NUMER 37 127 

(C) REFERENCE/DOCKET NUMBER ATG5 005 1 
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(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: +44 17 1 405 5875 
( B) TELEFAX: +44 17 1 831 07 4 9 
{€) TELEX: 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTE RI STI Ca* 
(A) LENGTH: 1183 base pairs 
( E5 TYPE: nucleic acid 

(C) RAIOEDNESS: single 

(D) TOPOLOGY: linear 



20 (ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

25 GGCACGAQCC Arr^ATTrnOT nnr^r^r-r^-,, 
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ACCCTTTCTT 


GCCAGGTGCr 


60 


TGGTGGAGGA 


AGGGCCGTCr 


120 


TTTGAATCAG 


CAAGTGTGGA 


180 


CAGTGTGACC 


CCAGT CACTG 


240 


AGGCAGAGGG 


GATCCCATTT 


300 


GAAGGTTGGA GAACAGCCCA 


360 


CCAACCCGAG 


CCCGTGAAAC 


4 20 


CCTTGAGTCr 


GTGGCCTTCC 


480 


CATTCTGACT 


TCAGAACTTG 


540 


CPGAACrCAG 


CCTAGAGGTG 


600 


GTTTT CGT CT 


ACATTTT CFT 


660 


GCTGTTATCA TCTCATTTTA 


7 20 


AGGATGTGGC 


CrCAGAAGCA 


780 


CTGTGTAGGC 


CACAAGGCAT 


840 


CTTTCTTCTA 


GGGGTGGGTA 


900 


ATGACTAGCA 


CAGAGCTGAT 


960 


CAT CCAGT Cr 


TTATATGTTG 


1020 


TAAGACCTTG 


TAAACAAAAA 


1080 


AATGTGTAAT 


CTTAAAGTTA 


1140 


AAA 




1183 



55 



BNSDOCID: <EP 0855404A1 J_> 



14 



EP 0 855 404 A1 



(2) INFORMATION FOR SEO ID NO: 2: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 9 amino acids 

{ B3 TYPE: amino acid 

[ C) ST RAMDEDNESS: single 
10 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

^5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Arg Gly Thr Pro Giy Asp Ala Asp Giy Gly Gly Arg Ala Val Tyr 

I S 10 15 

Gin Ser Met Cys Lys Pro He Thr Gly Thr He Asn Asp Leu Asn Gin 

20 25 3 0 

Gin Val Trp Thr Leu Gin Gly Gin Asn Leu Val Ala Val Pro Arg Ser 

35 40 45 

Asp Ser Val Thr Pro Val Thr Val Ala Val He Thr Cys Lys Tyr Pro 

50 55 60 

Glu Ala Leu Glu Gin Gly Arg Gly Asp Pro He Tyr Leu Gly He Gin 
65 70 75 80 

Asn Pro Glu Met Cys Leu Tyr Cys Glu Lys Val Gly Glu Gin Pro Thr 

85 90 95 

Leu Gin Leu Lys Glu Gin Lys He Met Asp Leu Tyr Gly Gin Pro Glu 

100 105 
Pro Val Lys Pro Phe Leu Phe Tyr Arg Ala Lys Thr Gly Arg Thr Ser 

115 120 125 

Thr Leu Glu Ser Val Ala Phe Pro Asp Trp Phe He Ala Ser Ser Lys 
-iO 135 140 

Arg Asp Gin Pro He He Leu Thr Ser Glu Leu Gly Lys Ser Tyr Asn 
145 150 155 160 

Thr Ala Phe Glu Leu Asn He Asn Asp 
165 
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Claims 
1. 
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An isolated polynucleotide comprising a nucleotide sequence that has at least 80% identity to a nucleotide se- 
quencte^cSing'o .L-1ra beta polypeptide o. SEQ ID NO:2 over its ent.re length; or a nucleotide sequence 
complementary to said nucleotide sequence. 



2. The polynucleotide of claim 1 which is DNA or RNA 
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^' ^^^^g'^^^^^'^^*''^^ ^'^'^ ^ ^^^^'^ ^^'d nucleotide sequence is at least 80% identical to that contained in SEQ 

4. The polynucleotide of clainn 3 wherein said nucleotide sequence comprises the IL-1 ra beta polypeptide encodinq 
sequence contained in SEQ ID NO: 1. k yp h ouuniy 

5. The polynucleotide of SEQ ID IMG; 1 . 

6. A polynucleotide probe or pnmer comprising at least 1 5 contiguous nucleotides of the polynucleotide of claim 3. 

7. A DN A or RNA nnolecule comprising an expression system, wherein said expression system is capable of producing 

l ^ J^ i n M^o^^!^ comprising an ammo acid sequence , which has at least 30% identity with the polypeptide 
Of SEQ ID NO:2 when said expression system is present in a compatible host cell. 

8. A host cell comprising the expression system of claim 7. 

9. A process for producing a IL-Ira beta polypeptide comprising culturing a host of claim 8 and under conditions 
sufficient for the production of said polypeptide. 

10. The process of claim 9 which further includes recovering the polypeptide from the culture. 

11. A process for producing a cell which produces a IL-1 ra beta polypeptide thereof comprising transforming or trans- 
fec^ng a hos ceil with the expression system of claim 7 such that the host cell, under appropriate cuitu re conditions 
produces a IL-1ra beta polypeptide. 

12. Cells produced by the process of claim 11 . 

13. A IL-1ra beta polypeptide comprising an ammo acid sequence which ,s at least 80% dentical to the amino ac.d 
sequence of SEQ ID NO:2 over its entire length 

14. The polypeptide of claim 13 which comprises the amino acid sequence of SEO ID NO:2. 

15. The polypeptide of SEQ ID NO: 2. 

16. A IL-1 ra beta polypeptide prepared by the method of claim 10. 

17. An antibody immunospecific for the IL-1 ra beta polypeptide of claim 1 3 

18. A method for the treatment of a subject in need of enhanced IL- 1 ra beta polypeptide activity compnsmg: 

(a) administering to the subject a therapeutically effective amount of an agonist to said polypeptide and/or 

(b) providing to the subject IL-1 ra beta polynucleotide in a form so as to effect production of said polypeptide 
activity m va/o. f ^k^k^'-^^ 

19. A method for the treatment of a subject having need to inhibit IL-1 ra beta polypeptide activity comprising; 

(a) administering to the subject a therapeutically effective amount of an antagonist to said polypeptide and/or 

(b) admm.stenng to the subject a nucleic acid molecule that inhibits the expression of the nucleotide sequence 
encoding said polypeptide; and/or 

(c) administering to the subject a therapeutically effective amount of a polypeptide that competes with said 
polypeptide for its ligand, substrate, or receptor. 

20. A process for diagnosing a disease or a susceptibility to a disease in a subject related to expression or activity of 
IL-1 ra beta polypeptide in a subject comprising: 

(a) determming the presence or absence of a mutation in the nucleotide sequence encoding said IL-1 ra beta 
polypeptide in the genome of said subject; and/or 

(b) analyzing for the presence or amount of the IL-1ra beta polypeptide expression in a sample derived from 
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said subject. 

21. A method for identifying compounds which inhibit (antagonize) or agonize the IL-lra beta polypeptide which com- 

prises; 

(a) contacting a candidate compound with cells which express the IL-1 ra beta polypept.de (or cell membrane 
expressing IL-1 ra beta polypeptide) or respond to IL-1 ra beta polypeptide: and 

STbserv^ng the bind.ng, or stimulation or inhibrtion of a functional response: or companng the abNity of the 
SlMor'rmembrane) Which were contacted with the candidate compounds w.th the same cells which were 
w not contacted for IL-1 ra beta polypeptide activity. 

22. An agonist identified by the method of claim 21. 

23. An antagonist identified by the method of claim 21 

24 A polynucleotide consisting essentially of a DNA sequence obtainable by screening ^^^^'''^'f^^^^^ 

Xa^Z the IL-Ua beta gene under stringent hybridization conditions with a probe having the sequence of SEQ ID 
NO: I or a fragment thereof; and isolating said DNA sequence. 

20 25. A polypetide obtainable by expressing a nucleotide sequence comprising that of SEQ ID NO:1 . 
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FIGURE I. Nucleotide and Amino Acid sequence of FL- Ira beta (SEQ ID NOS: 
and 2, respectively.) 

SEQ ID NO. 1 

1 GGCACGAGCC ACGATTCAGT CCCCTGGACT GTAGATAAAG ACCCTTTCTT 
51 GCCAGGTGCr GAGACAACCA CACTATGAGA GGCACTCCAG GAGACGCTGA 
101 TGGTGGAGGA AGGGCCGTCT ATCAATCAAT GTGTAAACCT ATTACTGGGA 
151 CTATTAATGA TTTGAATCAG CAAGTGTGGA CCCTTCAGGG TCAGAACCTT 
201 GTGGCAGTTC CACGAAGTGA CAGTGTGACC CCAGTCACTG TTGCTGTTAT 
251 CACATGCAAG TATCCAGAGG CT CTTGAGCA AGGCAGAGGG GATCCCATTT 
301 ATTTGGGAAT CCAGAATCCA GAAATGTGTT TGTATTGTGA GAAGGTTGGA 
351 GAACAGCCCA CATTGCAGCT AAAAGAGCAG AAGATCATGG ATCTGTATGG 
401 CCAACCOGAG CCCGTGAAAC CCTTCCTTTT CTACCGTGCC AAGACTGGTA 
451 GGACCrcCAC CCTTGAGTCT GTGGCCTTCC CGGACTGGTT CATTGCCTCC 
5 01 TCCAAGAGAG ACCAGCCCAT CATTCTGACT TCAGAACTTG GGAAGTCATA 
551 CAACACTGCC TTTGAATTAA ATATAAATGA CTGAACTCAG CCTAGAGGTG 
601 GCAGCTTGGT CrTTGTCTTA AAGTTTCTGG TTCCCAATGT GTTTTCGTCT 
651 ACATTTTCTT AGTGTCATTT TCACGCTGGT GCTGAGACAG GGGCAAGGCT 
701 GCTGTTATCA TCTCATTTTA TAATGAAGAA GAAGCAATTA CTTCATAGCA 
751 ACTGAAGAAC AGGATGTGGC CTCAGAAGCA GGAGAGCTGG GTGGTATAAG 
801 GCTGTCCrcr CAAGCTGGTG CTGTGTAGGC CACAAGGCAT CTGCATGAGT 
851 GACTTTAAGA CTCAAAGACC AAACACTGAG CTTTCTTCTA GGGGTGGGTA 
901 TGAAGATGCr TCAGAGCTCA TGCGCGTTAC CCACGATGGC ATGACTAGCA 
951 CAGAGCTGAT CTCTGTTTCr GTTTTGCTTT ATTCCCTCTT GGGATGATAT 
1001 CATCCAGTCr TTATATGTTG CCAATATACC TCATTGTGTG TAATAGAACC 
1051 TTCTTAGCAT TAAGACCTTG TAAACAAAAA TAATTCTTGT GTTAAGTTAA 
1101 ATCATTTTTG TCCTAATTGT AATGTGTAAT CTTAAAGTTA AATAAACTTT 
1151 GTGTATTTAT ATAATAAAAA AAAAAAAAAA AAA 
SEQ ID NO. 2 
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1 MFGTPGDADG GGBAVYQSMC KPITGTINDL NQQVWTLQGQ NLVAVP RSD S 

51 VTPVTVAVIT CKYPEALEQG BGDPIYLGIQ NPEMCLYCEK VGEQPTLQLK 

101 EQKIMDLYGQ PEPVKPFLFY RAKTGRTSTL ESVAFPDWFI ASSKTOOPII 

15 1 LTSELGKSYN TAFELNIND 
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